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2. Scope of Claim for Utility Model Registration 



A data recovery apparatus comprising: means for generating 
a random number; means for detecting a recording order of each 
data of a recording medium recording a plurality of pieces of data; 
probability setting means operable to set a data recovery 
probability for each data; random number assignment means for 
assigning the random number generated by the random number 
generation means to the recording order of each data in accordance 
with the probability set by the probability setting means; means 
for selecting data having a recording order assigned by the 
assignment means from the recording medium; and recovery means 
for recovering data selected by the selection means, wherein data 
of the recording medium is recovered randomly and in accordance 
with a set probability. 

This device relates to a data recovery apparatus such as 
a tape player. 

[Technical Field of the Device] 

When a recovery operation is performed with a data recovery 
apparatus, e.g., a cassette tape recorder, music, for example, 
is played in the order in which it is recorded on a magnetic tape. 
However, in the case where such music is played at home or in a 
shop as a BGM, it tends to be monotonous because it is played 
according to a given recording order. Also, although some recent 
tape decks and record players have a music selection function by 
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which a play order of tracks can be specified, even such a function 
only plays the tracks in a fixed and previously specified order, 
and therefore it becomes, nonetheless, monotonous if repetitive 
play is performed. 
[Object of the Device] 

This device is contrived in consideration of the above, and 
an object thereof is to provide a data recovery apparatus capable 
of randomly selecting and recovering data such as music recorded 
in a recording medium such as a magnetic tape, and furthermore, 
capable of setting a data recovery probability depending on a user' s 
preference. 
[Embodiment] 

Hereinafter, with reference to the drawings, one embodiment 
in which this device is applied to a tape player having only a 
play function will be described. FIG. 1 shows a general circuit 
configuration of the tape player. An input section 1 includes 
aplaykey (PLAY) 2, a rewind key (REW) 3, a fast-forward key ( FF) 4, 
a stop key (STOP) 5, ten keys 6 from^O" to "9", a track specification 
key 7 , an A rank specification key 8, a B rank specification key 9, 
a C rank specification key 10, a random key (RANDOM) 11, and a 
start key (SSTART) 12. The random key 11 and the start key 12 
are keys to be consecutively operated to perform a random play 
function by which a track is randomly selected and played. Also, 
each of the A to C rank specification keys 8 to 11 is a key to 
be operated when a track having a tape recording order (track order) 
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specified by the ten key 6 and the track specification key 7 in 
the random play function is played with a probability which is 
four, three, or two times of a normal one. 

On the other hand, the play probability data inputted and 
set with the input section 1 is stored in a storing section 26. 
That is, the storing section 26 stores setting track numbers K, 
L, and M set to any of A, B, and C ranks, and a setting track order 
for each rank; the setting track numbers K, L, and M are given 
to the calculation section 24, whereas the setting track number 
and the setting track order are given to the track order 
specification section 25. The calculation section 24 inputs the 
total track number N from the buffer 22 and the track numbers K, 
L, and M from the storing section 27, calculates data R defining 
an upper limit of random numbers to be generated according to the 
following equation (1) , and sends it to a random number generating 
section 26. 

R-N + 3K+2L+M (1) 
Every time a random number generation instruction is outputted 
from the control section 13, the random number generating 
section 27 generates random numbers 1 to R, whose upper limit is 
a numeric value data R given by the calculation section 24, and 
sends them to the track order specification section 25 . The track 
order specification section 25 performs an operation by which the 
inputted random number is assigned to one track order of the tracks 
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recorded on the magnetic tape 16 based on the total track number 
N, the setting track numbers K to M, and the setting track order. 
That is, with the assumption that a value of the inputted random 
number is % , if % is a value satisfying 

X^N (2) 

with respect to the total track number N, the random number % 
is used as it is as a specified track order. Also, if % is a value 
satisfying 

N<% ^N+3K (3) 
and % is any of M N+1", >y N+2", and "N+3", a first setting track 
order of A rank is used as a specified track order; hereinafter, 
in a similar manner, if it is any of "N+3K-2" , "N+3K-1", and "N+3K" , 
assignment is each performed for a last setting track order of 
A rank. Furthermore, if % is a value satisfying 

N+3K<% ^N + 3K+2L (4) 

and x is any of XX N+3K+1" and M N+3K-f2", a first setting track order 
of B rank is used as a specified track order; hereinafter, in a 
similar manner, if it is any of "N+3K+2L-1" and W N+3K+2L", a last 
setting track order of B rank is assigned to a specified track 
order. Then, % is a value satisfying 

N+3K+2L< X ^N + 3K+2L+M=R * • • (5) 
and x is "N+3K+2L+1" , a first setting track order of C rank is 
used as a specified track order; hereinafter, in a similar manner, 
if it is "N+3K+2L+M", i.e., M R", a last setting track order of 
C rank is assigned to a specified track order. 
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For example, as shown in FIG. 2, assume that the total track 
number N of the magnetic tape 16 is ten, a setting track order 
of A rank is a fifth track, a setting track order of B rank is 
a second track, and a setting track order of C rank is a ninth 
track, each of the setting track numbers K, L, and M of each rank 
is "1", and a value of R calculated by the calculation section 24 
is as follows: 

R=N + 3K+2L4-M=10 + 3 + 2 + l = 16 - 
The upper limit of random numbers to be generated is defined by 
this value of R "16" . Thus, a random number % may have any value 
of "1" to "16". Such a random number % is assigned to a specified 
track order depending on the above-described equations (2) to (5) ; 
in the case of equation (2) , that is, in the case where the random 
number % has any value of "1" to "10", as shown in FIG. 2, the 
random number itself is assigned to a specified track order . Also, 
in the case of equation (3) , that is, in the case where the random 
number % has any value of "11" to "13", a setting track order 
of A rank "5" is assigned to a specified track order; in the case 
of equation (4), that is, in the case where the random number % 
has a value "14", "15", a setting track order of B rank "2" is assigned 
to a specified track order; further, in the case of equation (5) , 
that is, in the case where the random number % has a value "16", 
a setting track order of C rank "9" is assigned to a specified 
track order. 

Then, the specified track order assigned by the track order 
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specification section 25 through the above-described operation 
is given to a buffer 28. In the determination section 23, 
determination as to whether the specified track order retained 
in the buffer 28 is greater or smaller than a counter value of 
the track interval counter 21; in the case where it is determined 
that the specified track order is greater, smaller, and equal 
thereto, a signal f , a signal g, and a signal h are outputted to 
the control section 13, respectively. Note that 29 as shown in 
FIG. 1 denotes an terminating and beginning end detection circuit; 
a pulse signal which is sent from a sensor s included in the tape 
running mechanism 15 and synchronized with the rotation of the 
reel motor is inputted to the terminating and beginning end 
detection circuit 29, and a terminating andbeginning end detection 
signal is sent therefrom to the control section 13 when an input 
of such a pulse signal is ended. 

Next, referring to FIG . 2 or 4 , an operation of a random 
play function will be described. Now, assume that a music tape 
in which ten tracks are recorded with a silent pause being interposed 
therebetween is used as the magnetic tape 14; a fifth track is 
specified as A rank, a second track is specified as B rank, and 
a ninth track is specif ied as C rank, such that the play probabilities 
thereof are quadrupled, trebled, and doubled, respectively, 
compared to other tracks. In this case, a key operation is as 
follows : 
RANDOM) § [5] [T 
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TRACK 



START 



As a result of each processing as described above, the counter 
value of the track interval counter 21 indicates "10" which 
corresponds to the number of silent pauses immediately before each 
track (a silent pause immediately before a first track corresponds 
to a tape beginning end portion) , and this counter value "10" is 
supplied to the buffer 22 as the total track number N . The buffer 22 
temporarily retains this total track number N= "10", and gives 
it to the calculation section 24 and the track order specification 
section 25. 

Also, by performing a play probability setting for each rank 
by the above-described key operation with the A rank specification 
key 8, the B rank specification key 9, the C rank specification 
key 10, the ten key 6, and the track specification key 7, in the 
above-described example, data "1" is stored in the storing 
section 26 as the A rank setting track number K, the B rank setting 
track number L, and the C rank setting track number M, and the 
setting track orders "5", "2", and M 9" of A rank, B rank, and C 
rank, respectively, are stored therein . Then, with the assumption 
that the play probability setting is ended when the start key 12 
is operated, the above-described setting track numbers K, L, and 
M are given to the calculation section 24, and each setting track 
number and the setting track order are given to the track order 
specification section 25. The calculation section 24 inputs the 
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above-described setting track numbers K, L, and M, and the total 
track number N from the conversion section 22 , performs calculation 
of the above-described equation (1), i.e., 

R=N+3K+2L+M=10+3 X 1 + 2 X 1 + 1 = 16 
and gives the numeric value data "16", which defines the upper 
limit of random numbers to be generated, to the random number 
generating section 27 such that random numbers "1" to "16" are 
generated . 

Next, each processing as shown in the flowchart of FIG. 4 
is executed. First, as step P lf the control section 13 outputs 
preset data "1" to the track interval counter 21 in order to bring 
a track order at the current beginning of the magnetic tape 16 
(a first track) into correspondence with the counter value of the 
track interval counter 21, and changes the contents of the 
counter 21 to become " 1" . Next, as step P 2 , the control section 13 
outputs a random number generation instruction to the random number 
generating section 26, whereby, as described above, one random 
number of "1" to "16" is generated and inputted to the track order 
specification section 25. The track order specification 
section 25 performs an operation for assigning the inputted random 
numbers to specified track orders based on the setting track orders 
and the setting track numbers from the storing section 26 and the 
total track number from the buffer 22 (step P 3 ) . This assignment 
operation is as described above. In this example, as shown in 
FIG. 2, random numbers "1" to "16" are assigned to the specified 
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track orders "1" to "10" so as to have the set play probabilities. 
In other words, by this assignment operation, values of the random 
numbers "1" to "10" are used as it is as the specified track orders, 
the random numbers "11" to "13" are assigned to the setting track 
order of A rank "5", the random numbers "14" and "15" are assigned 
to the setting track order of B rank "2", the random number "16" 
is assigned to the setting track order of C rank "9". As a result, 
as shown in FIG. 2, a play probability of the setting track order 
of A rank "5" is 4/16, a play probability of the setting track 
order of B rank "2" is 3/16, and a play probability of the setting 
track order of C rank "9" is 2/16, and specification probabilities 
thereof are quadrupled, trebled, and doubled, respectively, 
compared to 1/16, which is a play probability of the other tracks. 

Note that, in the above-described embodiment, it has been 
carried out by detecting a track order of the tracks recorded in 
the magnetic tape 16 (recording order) an immediately preceding 
silent pause, but it can be carried out by previously recording 
an address code indicating a recording order between the tracks, 
and performing detection thereof. Also, a method for assigning 
random numbers to specified track orders in accordance with a set 
probability is not limited to the above embodiment. Furthermore, 
a recording medium recording data such as a track is not limited 
to a magnetic tape, and the present device can be realized with 
a record, a digital audio disk, a video disk, or the like. 
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[Effect of the Device] 

As described above, this device provides a data recovery 
apparatus which assigns a random number to a data recording order 
in accordance with a set probability, and selects and recovers 
such recording order data, whereby a recovery order of each data 
becomes random even if the same recording medium is repeatedly 
played, and furthermore, a user' s preference is reflected thereon; 
such a function is highly useful when music in a music tape is 
used as a BGM, for example. 
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